The vascular supply of the dove adrenal gland was examined by scanning electron microscopy. There were three vascular structures in the dove adrenal gland; arteries, veins and the adrenal portal vein. The left adrenal artery was a branch of the descending aorta and the right adrenal artery was a branch of the anterior mesenteric artery. The capillaries in the adrenal gland coursed in a central direction into the gland to connect with the adrenal veins. The right adrenal veins drained into the caudal vena cava, and the left adrenal veins drained into the common illiac vein or caudal vena cava.
Introduction
In birds, there are specific circulatory systems that are not recognized in mammals; the renal portal vein and the adrenal portal vein (Jourdain, 1859; Wideman, 1991) . The avian adrenal portal vein was discovered more than a century ago and there are reports discussing the existence of adrenal portal veins in various birds (Jourdain, 1859; Hays, 1914; Knouff and Hartman, 1951; Goodchild, 1969; Varvella et al., 1983 ). However, very few studies have focused on the blood supply system in the avian adrenal gland and the significance of the adrenal portal vein. In the present study, for the purpose of evaluating the existence of the adrenal portal vein, we observed the blood supply in the dove adrenal gland by scanning electron microscopy.
Materials and Methods
A total of 15 adult male doves were used in this study. After anesthesia with chloroform, the dove breast was opened and the pulsating heart was exposed. A polyethylene tube was inserted into the descending aorta through the left ventricle to (Figs.2, 4) . From the surface of the gland, the branches of the adrenal portal vein coursed into the parenchyma to form a dense capillary plexus.
Discussion
In the avian adrenal gland, interrenal and chromaffin tissues are intermingled, such that the medulla and the cortex cannot be divided clearly unlike in mammals (Bloom and Fawcett, 1975) . The proportions of cortical and medullary tissues in the gland differ according to many factors (Hays, 1914; Hartman et al., 1947; Sivaram, 1965; Nickel et a!., 1977; Hodges, 1981) . Our observation of dove adrenal gland structures confirmed the results of previous reports.
In chickens, the left adrenal artery arises from the aorta directly, and on the right side it comes from the cranial renal artery (Hays, 1914) . In the duck, both adrenal glands are supplied by short adrenal arteries which are branches of the aorta (Haack, et al., 1972) . In the dove, the left adrenal artery was a direct branch of the aorta, which is consistent with the previous reports (Hays, 1914; Haack et al., 1972) . The right adrenal artery was a branch of the anterior mesenteric artery, and no branch from the cranial renal artery was found in the dove. In addition to these arteries, a small artery that coming from the external iliac artery was observed.
In the chicken, each adrenal gland has only one adrenal vein (Hays, 1914; Goodchild, 1969 ) that drains into the common iliac vein or into the caudal vena cava.
We observed that some adrenal veins (right; 4-6, left; 2) drained into these veins.
Some authors have denied the existence of the adrenal portal system (Hays, 1914 hormones (corticosteroids) that have the same major metabolic roles as in mammals (Nickel et al., 1977; Hodges, 1981) . Chromaffn tissues secrete adrenalin and noradrenalin, which increase both blood pressure and cardiac action. In mammals, these tissues are arranged as the cortex and medulla, respectively. However, in birds they intermingle in a variety of patterns (Haack et al., 1972) . In mammal, there is no adrenal portal vein, but the inerrenal and chromafin tissues are arranged as the cortex and medulla, respectively. This study does not provide information about the relationship between the arrangement of adrenal cells and the existence of the adrenal portal vein.
The adenohypophysial vein drains into the cavernous vein which connects to the internal vertebral venous sinus directly (Baumel, 1979) . Thus, the ACTH that is secreted into the adenohypophysial vein might flow into the portal vein through the internal vertebral venous sinus. This is a shorter route to adrenal gland stimulation than stimulating the gland by way of the heart.
Blood from the flank muscle might control the secretion of adrenalin in the adrenal gland via the adrenal portal vein (Yasuda and Osawa, 1981) . In conclusion, our observations of the position and structure of the adrenal portal vein suggest that it may play an important role in the hypophysio-adrenal control system.
